Stimulation of glycogen phosphorylase kinase by phospholipids.
The acidic phospholipids phosphatidylinositol (PI), phosphatidylserine (PS), phosphatidylinositol 4-phosphate (PIP), phosphatidylinositol 4,5-biphosphate (PIP2) and the neutral phospholipid lysophosphatidylcholine (LPC) were found to stimulate (3 to 8-fold) the activity of nonactivated rabbit skeletal muscle phosphorylase kinase at pH 6.8, without significantly affecting the activity at pH 8.2. In this respect, phosphatidylcholine and phosphatidylethanolamine were ineffective, while the anionic detergent sodium dodecyl sulfate (SDS) and the anionic steroid dehydroisoandrosterone sulfate (DIAS) were able to mimic the action of phospholipids. SDS was also found to be a very efficient activator of the autophosphorylation of phosphorylase kinase (20-fold activation at 200 microM). The activating effect of phospholipids largely depends on the size of lipid vesicles, which is connected with the procedure of their preparation. These results suggest that phosphorylase kinase belongs to the class of Ca2+-dependent enzymes, which are sensitive to stimulation by calmodulin, limited proteolysis and anionic amphiphiles.